MMHUCTEPCTBO MPOCBEIEHUSI POCCUMCKOM ®EJEPALIAUA

MyHununajbHoe 0101KeTHOe 00111e00pa3oBaTe/ibHOE YUPeKIeHUe

"Cpennsis mkoJia Ne§"

MyHuIMIIaNBbHOE [Noanucano uudposoit YTBEPX/IEHO:

OIOKETHOE

o01ieoOpazoBareabHOE MyHumnaibHoe

IIOAIINCBIO: JaleKTop IIKOJIBI

yupexaenne «Cpequsis  OHOKETHOE E.B. lllmenesa

mKoa No&»

o01reo0pazoBareabHOe [Tpuka3 Ne 243/n
yupexaenue «Cpennsissi ot «31» aBrycra 2023 1.
mikosa Ne®»»

Hara: 31.08.2023 1.

PABOYASA ITPOI'PAMMA

yueOHOro npeamera « XuMus. Yriay0JeHHbIH YPOBEHb»

s ooyuaromuxcs 10-11 kimaccos

r. 3aBoJKbe, 2023 1.



HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npencraBieHHbIX B DenepaibHOM ToCyJapCTBEHHOM
oOpazoBatennbHoM ctanaapre COO, c¢ yuérom KoHnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMHUs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepanuy, peaqu3yIONIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIokeHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
@®enepauun Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHMsS 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealdyeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npouabHOro OoOy4eHHs, MPU3BaHO obOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aZanTaluyi uX K ObICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU B COLUYME, a TAKXKe IS
IOPOAOJKEHUsT O0yueHUs B OpraHu3alusax NpodeccuoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX AUCLUIUIMH.

B nporpamme no XumuM Ha3HaueHUE ImpeaMera «XHUMHs» I0JIydaeT
HOApPOOHYI0  HMHTEPHpPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroIIMMU
nosioxeHusMu I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIeH, COACpIKaHMS,
pe3ynbTaToB O0y4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIOTCSI CJEIYIOIIME BBINOJIHAEMbIE MPOrPaMMOM IO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4YeHHE NPEJCTaBICHUs O LEIsIX, COJEp)KaHuu, oOuIeill cTpaTeruu
oOyueHus, BOCIIUTAHUS U PAa3BUTHS O0YUAIOIIMXCSl CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBaAET
ONpeJeNICHNE: MNPUHLHUIIOB CTPYKTYPUPOBAHUS M IOCIEN0BATEIBHOCTU
U3ydeHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOI0B K (POPMUPOBAHUIO COJEP)KATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTI)KCHUH OOyYaromuxcsi B
pamMKax HTOTOBOM arTecTal B (opMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMEHa 10 XUMUHU.

[Iporpamma aJist yriayOGiaEHHOTO U3yUEHUS! XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00s3aTelIbHOE
JUIT U3Yy4YeHUsT B paMKaxX OTIENIbHBIX MpoduiaeH, NpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTypUpOBaHUE €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpejiesieHne y4eOHOTO BpPEMEHH, PEKOMEHyEMOI0o
JUISL UBYUYEHUS OTIEIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4ETOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IeJIeH U 3a]a4 U3yYeHUs MpeaMera
Ha yrIyOJIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YyJbTaTOB OCBOCHUSI OCHOBHOW 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METaINpeMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd  YCTAaHOBIEHHOM MPOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBApUAHTHOMN) COCTABIISIIOLIEH COIEp)KaHUsd yueOHOro MpeameTa
«Xumus» ocTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi OJKHA ONPEAENSITCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00yueHus.

B cootBercTBUM ¢ KoHUeNTyainbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPeaMeToB 0a30Boro u yriayOoJEHHOTO YpPOBHEH B CHCTEME
nudepeHIMpoOBaHHOTO O0yYEeHHSI Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyONEHHOTO W3Y4YECHHs] HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TallOM  MOJYYEHHS]  XUMHUYECKOIO
oOpa3oBaHHs B paMKax HW3y4YEHHUS CHCIHUANBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX UCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHATBLHOTO
oOpa3zoBanusa. B 53Toil cBA3M wu3ydeHne mnpeamera «XUMHS» OPHUECHTHPOBAHO
NPEUMYIECTBEHHO HAa  pacIIUpeHue W YIiIyOJeHHWE TEOPETUYECKOW W
MPAKTHYECKON TOTOTOBKM O0YYaroNIMXcs, BEIOPABIIUX OMPEACIEHHBIA MPOPUITH
oOy4eHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIONIETO OMyIeHUS XUMUUIECKOTO
oOpa3oBaHus B opraHu3aiusax npodeccruonansHoro oobpazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii OI'OC COO k mnnaHUpyeMbIM pe3ysibTaTaM OCBOEHUS
dbenepanpbHON 00pa30BaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
M3yueHUe ImpeaMera «XuMHUs OpPHUEHTUPOBAHO TaKXKe Ha pelleHue 3aaad



BOCIIUTAHUS U COIMAJIBHOTO Pa3BUTHUSL 00ydarmuxcs, Ha GOPMUPOBAHUE Y HUX
OOIIIEUHTEIJIEKTYAIbHBIX YMEHHUH, YMEHHUI pallMOHaIu3aluu Yy4eOHOTO Tpyda U
000OIIEHHBIX CIOCOOOB  JIESITENBHOCTH, UMEIOIINX  MEXKAUCIUTITMHAPHBIM,
HAANPEIMETHBIN XapakTep.

CocTaBistonuMu IpeAMeTa «XUMHUs» Ha ypOBHE YTIiyOJEHHOTO M3y4YeHUs
SABJISIIOTCS.  yIIIyOn€HHBIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [Ipu onpeaeneHun MoAXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliy COJEpKaHUsl ATUX KypCOB B IMporpaMMe IO XHMHUHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuuusax 06a3oBoro M yriayOsEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBy copepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHUyYecKass XUMHS» COCTABISET COBOKYITHOCTh TMPEJAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4Y€HHs TMpeaMera. IJTa cucTema
3HAHUW TIOJTyYaeT OIpeAeiIEHHOE TEOPETUYECKOe IOTOJHEHHUE, IO3BOJISIOIICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoNbIIUA 00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha YriayOJ€HHOM YypOBHE H3YyUeHHsI TpeaMmeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YyBEIWYEHUS O0BbEMAa 3HAHUW O XHUMHUYECKUX
dJIEMEHTaX W CBOMCTBAX HUX COCAMHEHUU HAa OCHOBE PACUIMPEHUS U YIIIyOJIeHUS
NPEJICTaBIEHUH O CTPOCHHUM BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUs PeaKIfil, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMHUYECKON KUHETUKH
U TepMoauHaMmuKu. W3yueHue mnepuoandeckoro 3akoHa u llepuoamudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
pa3pylieHud, a TaKkKe C TOYKHU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEaKuui  JOomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHUA 00
ANEKTPOXUMHUYECKUX TPOIIeccaxX M AMEKTPOIU3E PACILUIABOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoi XUMHUM TP PACCMOTPEHHHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUI yaenseTcs ocoboe BHUMaHKEe BOIpocaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIUi.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS MU3yUEHHUS IS KJIACCOB ONpenenEéHHOro mpoduiis (TI1aBHBIM
oOpazoM Ha WX CTPYKTYpy W XapakTep OMOJHEHWHA K OOmel cucreme
NPEIMETHBIX 3HAHWI) OKAa3bIBAIOT BIWSHUE CMEKHBIE TPEeIMEThI. Tak, Harmpumep,
B COJIEp)KaHHUH TIPEAMETa ISl KIACCOB XMUMHUKO-(DU3HUIECKOTO MPOQMIsi 0OIbIIoe
3HaueHWEe OyayT WMETh DJIEMEHTHl Y4eOHOTro Marepuana mo obmieit xumuu. [lpu
U3YYCHUH TpPEeIMeTa B JAaHHOM CJlydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUHU U B (U3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacChl M DHEPIHM, 3aKOHBl TEPMOJIMHAMUKH, DJIEKTPOJIN3A, IPEICTABICHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO xe BpemMs B cCOIepkKaHMM IIpeaMeTa JUId KIAcCOB XUMHKO-
Ouonornyeckoro npoduiisg OonbIIUKA yAENbHBIA BeCc OyleT UMETh OpraHuyeckas
xumusi. B 3TOM ciydyae mpeaocTaBisieTCs  BO3MOXKHOCTh At Ooliee
O00CTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K NpUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMOUABL, OENKH, YIJIEBOJbl, HYKICUHOBBIE
KHUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE M CBOMCTBax IpPEACTaBHUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi HW3Y4YEHHUS
CYILIHOCTH MpOo1eccCOB (POTOCUHTE3A, IbIXaHMS], TUILEBAPEHUS.

B mnnane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OIIIEHAayYHbIX METOJIOB TTO3HAHUS U ONBITA MPAKTHUYECKOTO MPUMEHEHHS HAayUHbIX
3HAHUW M3ydEeHHE TpeaMera «XUMUs» Ha YriayOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3X C Y4YeOHbIMH TMpeAMETaMH, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4yHBIE TpeAaMeThl», «Marematuka Wu
uHpopmaTukay u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XuMus» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O M CpeIHero oo0miero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] TpeIMeTa Mpeiaroaraet
pean3alMIO TaKUX LEJIeH, KaK:

e (opmupoBaHue TmNpeACTAaBICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beayllell poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTUS  4YEJIOBEYECTBA: B  PEHICHUH  MpoOJeM
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHAHBI, CO3aHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU, B
00ecnevyeHnr panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOWLIEH KyJbTypbl YEJIOBEKAa, a TAKKE IKOJOTHUYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XUMUYECKUX PEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAax, 00 00mux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSCHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XUMHH, JIsI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKON 0€30MacCHOCTH IOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATENHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BCIILICCTB;

yriyOJieHue  MpEeJCTaBICHUM O  HAay4YHbIX  METOJIaX  IO3HaHUf,
HEOOXOIUMBIX [JIsi TPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJIEHHH, HMMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKOMN JIESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mmane peanuzanuu mepBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOLIUX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OO0IIero oO0pa3oBaHUsl MPU U3YUCHHUH
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE 0COOYH0  aKTyalbHOCTh
NproOpeTaroT TaKUe LEIH U 3aJ1a4l, KaK:

BOCIIUTaHUE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
0011e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeH OoOydarommxcs, (GOpMHPOBAaHHE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK
YCIIOBHIO YCTEITHOW MPOodeCCHOHAIEHON M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHupOBaHNE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHOOPETEHHUE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON NESATEIBHOCTH.

OO6muree yncIo 9acoB, MPEAYCMOTPEHHBIX /ISl U3YUYCHHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpeliHero oduiero oopazoBanus, cocrasisieT 204 yacos: B 10 kiacce —
102 yaca (3 yaca B Hezneno), B 11 kitacce — 102 yaca (3 yaca B HeJemI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3uu OPraHuYeCKUX COCTUHEHUM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa YIJepoja. XHMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUIU3ALMM ATOMHBIX OpOuTanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuentopHsii). TUNbl NepeKpbIBaHHUA AaTOMHBIX OpOUTalleld, G- U T-CBS3M.
OnunapHas, nBOWHAasE U TpoiHasi cBs3b. CrocoObl pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsitue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHMYecKUX coeAuHeHuN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael usomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(EKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHaTne o
dbynkimonanbHo rpymme. ['omomnorus. ['omonorudyeckue psasl. CuctemaTnieckas
HOMeHKIatypa opranndeckux coenuHeHuit (IUPAC) um TpuBHalbHBIC Ha3BaHUS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUH B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
O3HAaKOMJICHME ¢ oOpa3laMu OpraHWYECKHX BEIIECTB W MaTepuajlaMyd Ha HX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBieHue, OOYTIMBaHWE M TOpPEHHE), KOHCTPYHPOBAHHUE MOJENEH MOJIEKYI
OpPraHWYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omonmornueckuii psifi akaHOB, 00mas Gopmyiia, HOMEHKIATypa |
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ alKaHOB, SP°-
ruOpuu3anms aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKUE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOTIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHHU3Me PeaKIuil paJruKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (ILUKIOMPOINAH, UHUKJIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOy4YeHUs U
MPUMEHEHHE ITUKII0ATKAaHOB.

Ankensl. ['omonorudyeckuil psii ankeHoB, o6OImias Gopmysia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN alKeHOB, SpP*-
rudpuan3anus aTOMHBIX OpOuWTae yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reoMeTpuueckas (Uuc-TpaHc-) uzomepus. Dusnmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
IpU JABOWMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHnHbIe peakiyi Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS] M IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHYECKHUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit pss alkuHOB, 00mas ¢GopMmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTasel yriepoaa. @uU3WYecKUe CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNU, OKUCIEHUA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakinyi Ha TPOMHYIO CBsi3b. CIOCOOBI MOTy4YeHUS
U IPUMEHEHHE AIIKUHOB.

ApoMaTudeckue yrieBoaopo bl (apeHbl). ['omonorudeckul psii apeHOB,
obmast hopmysa, HOMEHKIATypa U U30MeEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBA OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIBIIE H
YTJIEBOJIOPOJIHOM PpAJMKaJE, PEaKIUU NPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzoma. IlpencraBimeHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PpaTUKaoB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrnocoObl MOTy4eHUsT U
IPUMEHEHHE apOMATHUYECKUX YTIE€BOJOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnbiii yronb u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KATaIUTHYECKU), pUPOPMUHT, MUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIlY, HUTPOTPYIIyY, I[MAHOTPYIIIY,
aMmuHorpymmy. JlelicTBUe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIIMPTOBOTO
pacTBopa MIEnoun. B3auMOIENCTBUE IUTaJIOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIMHEHUSAX. Hcnonp3oBanue
raJOreHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEPUMEHTAJIBHBIE METOIbl HW3YUCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIJIacCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajusi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapYyKEHUE
yriepoja ¥ BOJAOpPOJA B OPraHUYECKHX BEIIECTBAX, IOJyYeHUE OITHICHA U
U3Y4YEHHE €r0 CBOWCTB, O3HaKoMJieHHE C KoJulekuusimMu «HedTb» u «Yromwy, C
oOpa3liaMud  TUTACTMAcC, KaydyKOB M PE3HUHBI, MOJICIUPOBAHUE MOJICKYI
YTJIEBOJIOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla W JTaHona). ['omonoruueckuit psan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusnueckrue CBOMCTBA  MpeAeNbHbBIX
OJIHOATOMHBIX CHUPTOB. BoIoponaHble CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uernoBeka. CrocoObl TMONy4YeHHS U TPUMEHEHHE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DuU3NuecKkue Hu
XUMUYECKUE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJICUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMH, KAYECTBEHHAs peaKkius Ha MHOTOaTOMHBIE
cnupthl. [lpencraBienue o MexaHHU3ME peaklUil HYKICOPUIBHOTO 3aMEILCHUS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONYYeHHWS] W TPUMCHCHHE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIIBI U
O0eH30pHOTO sAzipa. Pusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nostydyeHus 1 npuMenenue penona. Genonapopmanbaeruanas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMOnOrHuyeckue psabl allbJIETUI0B U KETOHOB, OO0IIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B H
KETOHOB.  XMMHYECKHE  CBOMCTBA  albJETMJOB M  KETOHOB:  pEaKiuu
npucoeauHeHns. OKHUCIEHNE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIBI.
Cnoco0bI mosy4eHus: U MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepusi u HOMeHkIaTypa. dusnyeckue cBONCTBa
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4aCTUEM YTJIEBOJOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/EBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas (opMmyrna, u3oMepus H
HOMEHKJIaTypa. PU3MUECKMEe U XUMHYECKHE CBOWCTBA: THUIPOJIU3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupswl. Ctpoenue, puznyeckue U XUMUUECKHE CBONCTBA KUPOB: THAPOIU3 B
KHUCIION U 1IeI0UHON cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICJIbHBIX JKUPHBIX KUCIOT. JKUpbl B IPUPOJIE.

MpbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

O6mas xapakTepucTHKa yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Toymcaxapubl). MoHocaxapuibl: TJIOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoie. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U AJIBACTUIHON
TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHme. I[IpuMeHEHHE TIIFOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaIbTO3a U
JaKkTo3a. BoccranaBiuBaromme U HEBOCCTAHABIMBAIOIINE Aucaxapubl. [ uaponus
nucaxapuioB. Haxoxaenue B nipupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1euronio3a. CTpoeHHe MakpOMOJEKYJl KpaxMayia, TJIMKOTeHa H
HEeJUTE003bl.  PU3UYECKUE CBOWMCTBA Kpaxmaiaa W LEJUIKOJI03bl. XUMHYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIN3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, TodydeHue 3(GupoB I1eItosio3sl. [loHstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJECHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOIO CIIUPTA B albJAETH] HA PACKAJEHHOM MEIHOW NPOBOJIOKE,
OKHUCJICHHE ATWJIOBOIO CHHMpPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJb30BaHUE
BUJIEOMATEpUaIOB), KA4€CTBEHHbIC PEAKIIUU Ha aidbJeruabl (C THAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ runpokcunoM meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «ChupTel U
denoinby, «KapooHoBbie KUCAOTHI. CI0KHBIE YPUPBI».

A30TcoJep:Kaliue OpraHudeckue coeJuHeHusl.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anupaTuyeckKue W apoOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crtpoenne mosekys, oOmas gopmyina, U30Mepusi, HOMEHKIATypa U (U3HUECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIJIOTOM.
Conu aJIKuIaMMOHUS.

AHUJIMH — TpeJCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwinHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJieKyJie aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuu Ha aHWiIMH. CrocoObl
NOJly4eHUsT W TpUMEHeHue anudparhyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTpOOEH30I1A.

Amunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @OuU3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUMN, peakiys TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3naueHne aMuHOKUCIOT. CHHTE3 U TUPOJIU3 MENTHIOB.

benku kak mpupomusie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETHUHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATYpPAIHS,
KauyeCTBEHHBIE PEaKINU Ha OCKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTBOopeHHe OEIKOB B BOJIE, JCHATypamus OEIKOB NMPU HArPEBAHHH, IIBETHHIC
peakiuu Ha O€JNKH, peIIeHHE OHKCIEPUMEHTANIbHBIX 3aJlad [0 TeMaM
«A30Tcoiepkalllue  OpraHMyeckue  coeauHeHus» U «Pacrno3HaBaHue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS .

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEpPHU3AIUU, CPEAHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noJmdTUIIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTaueHOBBIN, XJIOPOIPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, MEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME TOJUMEPHI, OMOpa3iiaraeMble OJTUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHE OSKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Pacmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekynsipHod (OpMyJibl OpPraHMYeCKOrO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOTO COEJUHEHUss Mo Mmacce (00bEMy)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanuss MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUU OPraHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OONIUX EeCTECTBEHHO-
HAay4YHBIX TOHSATUM, TaK U TMOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BEIIECTBA, (DM3WYECKHE BEIWYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Mmacca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOKEHUE,



doTocuHTe3, aBIXaHWE, OCNKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hsle UCKOMAEMble, TOILIUBO.

Texnomorusi: mNHUIIEBbIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBHIAS U HEOPTAHNYECKAS XUMMUSA

Teopernyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIE opOuTanu. Kiaccudukarus XuMUuecKux 3JI€MEHTOB (S-, P-,
d-, f-omementsl). PacmpenereHue SIEKTPOHOB IO AaTOMHBIM — OpPOHUTAJISIM.
DNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXKJIEHHOM COCTOSIHHMH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIIEKTPOOTPUIATEIIHLHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpHUEHl  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
IPOCTBIX W CJIOXHBIX BEIIECTB MO TpylmaM ¢ M[epuojaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U. KOBaJCHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa cBsi3u. [[0IIpHOCTh, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTtHble cBsizu. BomopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, W BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUMN
3JIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHne 0 KOMIUIEKCHBIX coennuHeHUsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeNlb, JMTaHABL. 3HAUY€HHE KOMIUICKCHBIX COCIMHCHHH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTpO€HUs.  THIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJTOMJHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIIEHTPAIlUM PaCTBOPOB:
MaccoBas J0JIs1 BEIIECTBA B pacTBOpE, MOJIApHas KOHIEHTpauus. HacellieHHbie U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPAaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHHS] U NPEBPAILLCHUS
SHEPIUM NPU XUMUYECKUX peakiusax. TermnoBbie 3PpGheKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHsi. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCJIOTHasi, HEHTpasbHas,
niesouHas. Bomoponusiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHUCIEHUS W BOCCTaHOBJICHMUSI.
Baxnelmue OKUCIMTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHS BEIIECTB W WX MPEeBpalICHUI:
pa3ioKeHue TMEpPOKCHAa BOJOpOJAa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJICHUE PeaKI[uii HOHHOTO 0OOMeHa, OnpeeIieHIe
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIIMH W TIOJIOKECHHE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tomoxxenne HemerawioB B llepuogudeckodl  CHUCTEME  XMMHUYECKHUX
sanemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nUuecKue
CBOMCTBA HEMETAIJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢uzndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAJUIAMU W HEMETajulaMH, BOCCTAHOBUTENIBHBIE CBOMCTBA. [ 'WMIpuUIBL
TonIMBHBIE JIIEMEHTBI.

lanorensl. HaxoxpaeHue B mpupoje, crmocoObl moilydeHus, (pusndeckue u
XMMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeuIme KUCIOpOoaCcoIepKaliue
coeMHeHUs TajoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTyYCHUS
rajoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopona, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B nOpuUpojJe, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHucrtas u cepHas KUCIOTBI U uUx coiid. OCOOEHHOCTH CBOMCTB
CepHOU KUCIOTHI. [IpuMeHeHune cepbl U €€ COEAUHEHNM.

A3zor. Haxoxzaenue B HpUpoAe, CIOCOOBI MONYy4YeHHs, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIbl a30Ta. A30THCTasi U a30THAs
KUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHue azota
U €ro COCIMHECHUMN. A30THBIE YI00pEHUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenme ¢ocdopa u ero coenunenuit. dochopHbie
ya00peHus.

Yrnepon, HaxoXJIeHHE B TIpHUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciora u eé
COJIM. AKTUBHPOBAaHHBIN yroiyb, ancopOuus. DynnepeHsl, rpadeH, yriepojHble
HaHOTPYOKku. IIprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOIOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl Moiy4deHus, (U3HMUEecKUue u
xumu4ueckre cBoiicTBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIUMKATHI.
[IpuMenenue kpeMHus U ero coenuHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cUCTEME XMMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JI0UYEeK aTOMOB MeTaiioB. OOmiue
¢usnueckre cBoiicTBa MeTasioB. [IpuMeHeHHe MeTalIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi HampspkeHud MeTtawioB.  OOmmue  crnocoObl
MOJIyYEHUS METaJIO0B: TUAPOMETAILTYPrusl, MUPOMETAILTY PIUs,
anektpoMerautyprus. [lonsitue o koppo3uu MeramuioB. CrmocoObl 3amUThl OT
KOPPO3UH.

O6mrast xapakrepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuid: mnonyyeHue, ¢QU3MYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaiblUi: TNoJiydeHue, (QPU3NUYEeCKUe u
XUMUYECKUE CBONCTBA, IMPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCAUHEHUHU.
XKEcTKoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUSI.



ANOMUHUIN: TIOTyyeHue, (GU3nYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHEeHH. AMOTEepHbIE CBOHCTBa OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHbix noarpynn (b-rpymnm)
[Iepnoanuueckoi CUCTEMBI XMMUYECKUX IIEMEHTOB.

®u3NYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u Auxpomatbl, HUX
OKHUCJIMTENbHBIE CBOMCTBA. [lonyUueHrne u npuMeHEeHUEe Xpoma.

Ou3nyeckue M XHMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxnenimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHuUe xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSMHECHUM.

[Munak: mnomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenune
LMHKA U €r0 COEIMHEHH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
u3ydyeHre o0pa3loB HEMETaJuIOB, ropeHue cepwl, gocdopa, keine3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTamisl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«T"anorensr», «Cepa u e€ coenuHeHUs», «A30T U GHochop U UX COCTUHEHUSNY,
«Mertanibl TJIaBHBIX TOATPYIID), « MeTamibl TOOOYHBIX MOATPYTII.

XUMHUSA U KU3Hb.

Ponp xumun B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4HbIX METOJAX I[IO3HAHHWS MW METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOTO MPOU3BOACTBA. [[pombIiieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpEeAbl U €r0 MOCIEIACTBUS.
Ponp xumMuu B oOecniedueHrH YHEPTETUUECKOM 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poib XMMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
o0ecrieyeHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuiia
0e30MacHOr0 MCHOJB30BAHMS NpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OEeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI00pECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuainsl aJis 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHnle 3agaun.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPHUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOJIYKTA
peakIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MacCcoBOM JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOpE, JOJU BBIXOJA NPOJAYKTAa pEaKIuu OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanuzanus ~ MeXIpeaMETHBIX  CBsI3€H MpU  M3yYeHWH  OOmed |
HEOpraHW4ecKor XuMuu B 11 Kjacce OCyIIeCTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITHH, TPUHATHIX B OTACIIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJIICHUE, HAYUYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJW3, CUHTE3, KiaccU(UKamus, MEePpUOIUIHOCTh, HAOIIOICHUE,
U3MEpEeHHUE, IKCIIEPUMEHT, MOJICIIb, MOJICITUPOBAHUE.

dusmka: Marepus, MHUKPOMHUp, MaKpOMHpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIBI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEILECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢du3nUecKre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusmM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
Y MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBOIbI, HYKIICHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpyTOBOPOT BEUIECTB U MOTOK YHEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pEeCypCHL.

TexHonorUs: XUMUYECKass MPOMBIIIIIEHHOCTh, METAJLTYPIHs, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmaneBTHYCCKas MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKHUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUalioB, OJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMUN HA YIJYBJIEHHOM YPOBHE CPEAHEI'O OBHIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeAMETa «XUMHS» HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMS BBIICICHBI CIEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
0o0y4YarolmUMHUCST POCCUMCKON TpaXJaHCKOW HJIEHTUYHOCTH;, TOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEAECICHUIO; HATUUME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTH
JKM3HEHHBIC TIJIaHbI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBLHOW U TMPAKTUYCCKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpoliecce peain3alu 00pa3oBaTeIbHON JICITEIIbHOCTH.

JInyHOCTHBIE PE3yJbTaThl OCBOCHMUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TTO3HABATEIBHOW W TMPAKTUYCCKOW JeATCIBHOCTH
oOyyJaromuxcs B MPOIECCe pean3aliud 00pa3oBaTeIbHOW JEATEIbHOCTH, B TOM
YHCJIe B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HAHHUS 00YYaIOIIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABICHUS O COIMAJbHBIX HOPMax M MpPaBUJIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIBHOCTHM TIPU CO3/IaHUU
y4eOHBIX ITPOCKTOB, PEIICHUU yYEOHBIX W IMO3HABATEIBHBIX 3a7]ad, BBITIOJHCHHHU
XAMUYECKHUX 3KCTIEPUMEHTOB;

CITIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apTyYMEHTBI IPYTUX IIPH aHAIN3€ PA3IMUHBIX BUOB YUCOHOU JICITCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

IIECHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIHIO
OTEYECTBEHHON XMMUM;

YBaXEHHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHH M IMPAKTHYECCKOTO
MPUIOKEHNUS XHWMHH, OCO3HAaHMS TOrO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTUTENIbHBIX ~ HAOMIOCHUN, KPOMOTIMBBIX  JKCIEPUMEHTAIBHBIX  TTOHCKOB,
MMOCTOSIHHOTO TPYyJia YUEHBIX U MTPAKTHUKOB;



WHTEpPECAa W TII03HABATEIHHBIX MOTHBOB B TOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUCCKHUMHU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIICICTBHM
MIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBCHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIO/ICHUST TIpaBUJl OE301MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JACATEIHBHOCTH;

NOHMMAaHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX NMPUBBIYEK (YNOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
NESTEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYruxX BHAAX
NeSITETHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWH MPAKTHUYECKUX 3a1ad
COLIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XHUMHUH;

yYBOXKECHUS K TPYY, JIOJAM TPY/la U pe3ysibTaTaM TPYI0OBOM JESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIUBUIYAIbHON TPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anvi COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11€JIECO00PAa3HOT0 OTHOMICHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHUST TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX TPOOJIeM, BIHSHHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUSI JOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE IKOJIOTUUYECKHUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NEeSATeTbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PECHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTHKH;

NMOHUMaHMs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peAcTaBiIeHUs 00 OKPY’KaroleM MUpPE KaK O €IWHCTBE MPHUPOJbI U YEIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UUMBWIN3AlMNA: B €€ TYMaHUCTUYECKOW HAIPaBJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaJbHOM KYJIbTYpbl, B PEIIEHUU TJIOOATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYeHUH
YCIIOBUW YCHEIIHOTO TPyJa M DKOJIOTMYECKH KOMGPOPTHOM >KM3HU KaXKIOTO ujieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHONW TIpaMOTHOCTH: TIOHHMMAaHUsl CYIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJTydaeMble 3HAHMSI NIl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpa |
IPOUCXOIANIUX B HEM U3MEHEHUH, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C I1EJIbI0 TOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHMHYECKUE 3HAHMS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENHHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHWM IO XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NEeSATEbHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOEHUS MPOrpaMMbl IO XMMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpA M CHEHUPUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HayYHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTEeNbHbIE, KOMMYHHUKATHUBHBIE,
PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH U COL[MATIBHOM KOMIIETEHIIMH 00YyUaloluXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHMBEpPCalbHbIE yueOHbIE
JICHUCTBUS B ITO3HABATEIILHON U COLIMAILHON MPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXalT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHUKATHUBHBIMH U  PETYJISATHBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

1) 6a30Bble JJOrHYecKHe JAedCTBUS:

CaMOCTOATENTbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl AESITEIBHOCTH C TOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA ISl OOBSICHEHUS! OTJEIBHBIX (PAKTOB H
SIBJICHUM;

BHIOMpATh OCHOBAaHUS M KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XMMUYECKHUX PEaKIUi;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yEMbIE B XUMHUHM CHMBOJIMUECKHUE
(3HAKOBBIE) MO/JIENH, TPEOOPa30BLIBATH MO/ICIbHBIE MTPEACTABICHUS — XUMUYECKHU I
3HaK (CHMBOJI) DJJIEMEHTa, XUMHuYeckas QopMmyJia, YpaBHEHHE XHUMHYECKOMN



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJIEIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAYyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyIUpOBATH LIEJIM U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJHUPOBAHHBIE BOINPOCHI B KAyeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKa3bIBACMBIX CY)KICHUH;

BJIAJIETh HABBIKAMU CaAMOCTOSITEJIBHOTO TIUIAHHUPOBAHHUS MW  TPOBEACHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOAATh 3a XOJIOM
mpoiiecca, CaMOCTOSITEILHO TMPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
0000I1IeHNs ¥ BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NEATeIbHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHHs] TPAKTUYECKUX 3a7a4, NPUMEHCHHUIO pPa3IUYHbIX
METOJI0B MO3HAHUS.

3) pabora ¢ undopmaunmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HHPoOpManuu (HaAy4yHO-
NOMyJIsipHAsl JUTepaTypa XHMHUYECKOrO COJAEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh MH(OpPMAIUIO pa3IMYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOTHEHUS Yy4YEeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

NprOOPETaTh OMBIT HCIOIB30BAHUA HHQPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TpEICTaBIICHUS
uHpopMaIryu (CXeMbl, rpaduKH, TUArPaMMBbl, TAOIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KadyecTBE CpeAcTBa Mpu pabore c
XUMUYECKOW WH(OpMalMel: NPUMEHITh MEXNpeIAMeTHble ((puU3nMUecKue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, PopMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUCOHbIC 1eHiCTBHSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKa€MOM TEMBI B X0/I€ IMajIora u/uiu
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYTUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO POEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECIOBAHUN IMYTEM COIJIACOBAHMS ITO3MILIMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBepCAJIbHbIC Y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISTH CBOIO MO3HABATEIbHYIO
NeSTENbHOCTh, ONpenesss €€ Ueau W 3aJauyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JIEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJIENIOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3G (PeKTUBHBIN Ccrmoco0 X penieHus ¢ y4€TOM TMOJY4YeHHs HOBBIX 3HAHHMHM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBJIATH CaMOKOHTPOIIb JICATEIHPHOCTH HAa OCHOBE CaMoOaHaIW3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenqMeTHBIC pe3ynbTaThl OCBOSHHUS MPOTPAMMBI TI0 XUMHUHU Ha YTITyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEro o0mero o0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUTSE y4eOHOTO mpeaMeTa « XUMHEs Hay4YHbIe 3HAHUS, YMEHUS U CTIOCOOBI EHCTBHIMA
0 OCBOCHHIO, MHTEPIIPETAIIUN U MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
[0 TIOJyYEHHWIO HOBOTO 3HAHWSA M NMPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTYaIlUsX, a TAK)KE B pPeaJbHBIX KU3HCHHBIX CUTYaIMsIX, CBI3aHHBIX C XuMuei. B
nporpaMMe TI0 XWMHU TPEIMETHBIE pPe3yJbTaThl MPEACTABIEHB IO TOJaM
U3YYCHHUS.

10 KJIIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OpraHuyeckass XuMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUEHHH YCTOWYMBOIO



pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTMYECKON, SHEPreTUYECKON U
MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHUU HOBBIX MaTEpUAJOB,
HOBBIX MUCTOYHUKOB SHEPIuH, B o0ecreyeHun palMoOHAIBHOTO
MPUPOAOIIONB30BaHUsA, B (OPMUPOBAHUM MHUPOBO33PEHUS W OOLIEH KyJIbTYpHI
YelloBEeKa, a TakKKe OJKOJIOTMYeCcKd OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
3J10POBbIO U IPUPOJIHOM CPELIE;

BJIQJICHHE  CHCTEeMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraIOIUE MOHATUS — XUMHUYECKHUI AJIIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAS
obonoyka aroma, S-, P-, O-aToMHbIe OpOWMTANIM, OCHOBHOEC U BO30YKIEHHOE
COCTOSIHMSA aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJieKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIepOAHBINA CKENeT, GyHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmyibl  (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), H30MEpPbI, TOMOJOTHYECKUU psAJ, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS, TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. U. MenneneeBa, Teopusi CTPOCHHUS OPraHHUYECKHX
BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM IMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI; TIPEACTaBICHUS
0 MEXaHM3MaX XHMHUYECKHX pPEaKUHil, TEPMOAUHAMHYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSAX UX MPOTEKaHWs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJaX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dekTrl, opuentantsl | u Il pona);
(akTONOTrMYEeCKHEe CBEIIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENHbHOCTH  YelOBeKa, OOMIMX  HAyYHbIX  MPUHIHUINAX  XHUMHYECKOTrO
IPOU3BOICTBA (Ha MPUMEpPE MMPOU3BOJICTBA METAHOA, TEPepadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpPHbIE MPU3HAKU MOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS IPU
ONMCAHHMM COCTaBa, CTPOEHUS U CBOMCTB OPraHWYECKUX COECIMHEHNN;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsl COCTABJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJI OPraHUYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS XMUMHYECKUX PEAKLHUHA U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil  IOCPEACTBOM  COCTaBIICHHUS



ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOro OoOMeHa NyTEM
COCTAaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTIOCTPALIUU
UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIJICKHOCTh HM3YUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OMNpPEAeIEHHOMY
KJIacCy/TpyIine COEIWHEHMH, JaBaTh MM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HA3BAHMS JJIS1 OTHEJIBbHBIX
npe/icTaBUTENEH OPraHMYEeCKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIMLEPHH,
ATWICHIJINKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHHAs
KUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
[VIMLWH, aJaHuH, MalibTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHe);

c(OpPMHUPOBAHHOCTh yMEHHUS ONPENEATh BHUJl XUMUYECKOM CBA3UM B
OpraHMYeCKUX COEIMHEHUAX (KOBaJleHTHAas W HWOHHas CBA3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHUPOBAHHOCTh yMEHUS MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa st 00bsiICHEHUS! 3aBUCHUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ YMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX MPEICTABUTENEH pa3IN4HbIX
KJIACCOB OPraHMYECKUX BEIECTB: AJKAHOB, IUKIOAIKAHOB, aJKEHOB, aJIKaJUCHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIHUPTOB, aIbIECTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, AM- M IOJINCAXapUIOB),
WUIIOCTPUPOBATh ~ I'E€HETHUYECKYK0  CBSI3b  MEXJIYy HHMH  YPaBHEHHUAMHU
COOTBETCTBYIOIIMX XHMHMUYECKMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyr;

c(OpMUPOBAHHOCTh YMEHHs TMOATBEPKAaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH U TUIIA KOBAJIEHTHOM CBS3M (G- U T-CBSI3H), B3aUMHOI'O BIMSHUSA aTOMOB
U TPYyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepPHU30BaTh UCTOYHUKHU YTJIEBOAOPOJIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro MepepaboTKH M
NpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BIAJACHHUS CHCTEMOH 3HAHUN O €CTECTBEHHO-HAYUYHBIX
METOJaX MO3HAHMUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peabHOM U MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHMS;



c(hopMUPOBAaHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEILHON JEATeIbHOCTU — AaHajdu3 U CHUHTE3, CpaBHEHUE, 0000IleHue,
CHUCTEMATH3alIUI0, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — I U3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUY;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHM U TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJiIi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOLY;

chOpMUPOBAHHOCTh yYMEHHM: TMPOBOJAUTH PaACUYEThl MO XUMUUYECKUM
dbopmysiaMm U ypaBHEHUSAM XHUMHUYECKUX PEAKIUN C MCIOJb30BaHUEM (HU3UUECKUX
BenMYuH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIeCTBAa MO W3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallUsX, CBA3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI SKCIEPUMEHT (MOJIyYEHHE M HW3YyYEHHE CBOWCTB OpPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIEBOJOPOAOB PpA3IUYHBIX KJIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM IPaBUII
Oe3omacHOro oOpallleHWs ¢ BEMEeCTBAaMHU M JA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynHpoBaTh IENIb HUCCIENOBAaHUA, TNPEJICTABISATh B pazIu4yHON (dopme
pEe3yIbTaThl HKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coOMI0IaTh MpaBUJia IKOJIOTHYECKH I1eTIeCO00pPa3HOTO TOBEICHHS B OBITY H
TPYJIOBOW JEATEIbHOCTU B LIENIAX COXPAHEHUS CBOETO 3[I0POBbS, OKPYKAIOIIEH
IIPUPOJHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKHUBBIE OPraHU3Mbl
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc nTokazatens [TIK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MPOMBIILIJIEHHOCTHU U B OBITY C TOYKH 3PEHUSI COOTHOILICHUS] PUCK-T10JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIISITh IICJCHAMPABICHHBINH TOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHbIX UCTOYHHKAX (Hay4yHasi U y4eOHO-Hay4YHas
JauTEpaTypa, CpeacTBa MaccoBoi uHpopmanuu, MHTEpHET U Ipyrue), KpUTUUECKU



aHAJTM3UPOBATh XMMUUYECKYI0 MH(POpMaIINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUM C TIOCTaBJICHHON yueOHOM 3aadeil.

11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass U HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBIICHUN MOPUPOJIBI, O MECTE U 3HAYCHUHU
XUMHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJM B OOECICUCHHH YCTOWYHMBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHU, B OOECIEUEHUM PAIlMOHAIBLHOTIO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOMN

cpene;
BIAJICHUEC  CHCTEMOM  XMUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATHS — XUMHUYECKHUH JJIEMEHT, aToM, SApO aToma,

H30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS aToMa, THOpUAM3alus aTOMHBIX OpOuTajiei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMUecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasl peakiusi, pacTBOp, IJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOM 3(dexT
XUMHYECKOW PEaKIUM, CKOPOCTh XUMUUECKON peaKkIii, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOM AUCCOUMAIUMU, TEPUOAUYECKUIN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHHUsI MAaCChl BELIECTB, 3aKOH COXPAaHECHUA U
MIPEBPAILCHUS SHEPTUM NMPU XUMHUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XMMHWH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE TIOHUMAHHUS
MPUYUHHOCTH M CUCTEMHOCTM  XMMHUYECKHUX  SBJICHUH;  COBPEMECHHBIC
MPEJICTABIICHASI O CTPOCHHUM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX; TIPEACTABICHUS O MEXAHU3Max XHUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECKHX M  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MPOTEKaHUsA, O XHUMHUYECKOM PAaBHOBECUH, PACTBOpPAX WU JIHUCIIEPCHBIX CHUCTEMAX;
(daKTOJIOTHYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBE, IMOJYYCHHH W 0e30MacHOM
WCITOJIb30BAHUH BAYKHEUINTUX HEOPTaHWMUYCCKUX BEIISCTB B OBITY W IMPAKTHUCCKOM
NEATeIPHOCTA  4YeJOBEKa, OOMMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(OpMHPOBAHHOCTh YMEHHIl: BBISABISATH XapaKTEPHbIE MPU3HAKU MOHSITHIA,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
ONMKMCAHUHM HEOPTraHWYECKHUX BELIECTB U UX MPEBPAICHUII;

c(OpPMHUPOBAHHOCTh YMEHHsSI MCIIOIb30BATh XMMUYECKYIO CHUMBOJMUKY s
cocTtaBlieHUs (GOpMyd BELIECTB M  YPaBHEHHUHW XHMMHUUYECKHX  pEaKIui,
cuctematuueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUS ONMPEIENSITh BAIGHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMUMHUYECKOW CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAs), THUI KPUCTALIMYECKONH pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XUMHMYECKOW CBA3M M THUIMA KPUCTAUIMYECKOW pemeéTku, OOMEHHBId H
JIOHOPHO-aKIIENTOPHBIM MEXaHW3Mbl 00pa30BaHMs KOBAJCHTHOM CBSI3H;

chOpMHPOBAHHOCTh  YMEHHI:  KjJacCM(UIMPOBATH:  HEOPraHWYECKUE
BEIIECTBA M0 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3TMYHbIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrolux BeIlIeCTB, TeMIOBOMY 3 (deKTy peakiuu, U3MEHEHHUIO
CTeNeHEHl OKHCIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTauu3aTopa H
IPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukanuu
M3Y4aeMbIX BEUIECTB U XUMHYECKUX PEAKIIUil;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIUYECKOTO 3akoHa Jl.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuonnueckoii CHUCTEMEI J.. Menpeneena, HCTIONIB3YSI MMOHSTHUS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aToMHBIC
opOuTann», «OCHOBHOE MU BO30YKIEHHOE HIHEPreTUYECKHUE COCTOSHHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHMYECKHUX AJIEMEHTOB M HUX
coequHeHMM 1o mnepuogam u rpynnam Ilepmommueckor cucremsr [l W
MeHpeneeBa, BAJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE  CBOMCTBAa  BEIIECTB  pa3IMYHBIX  KJIACCOB,  IOJATBEPXkAATh
CYILIECTBOBAHHE T€HETUYECKON CBSA3M MEXJYy HEOPraHMYECKUMH BELIECTBAMU C
OMOLIBI0 YPABHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKLIN;

cOpMUPOBAHHOCTh YMEHHUS PACKpBHIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUI IMOCPEICTBOM COCTaBJIEHUS JEKTPOHHOro OajiaHca
TUX pPEAKUUH; peakluil MOHHOro OOMEHa IyTEM COCTaBJIE€HUS MX IOJIHBIX M



COKpAaIlEHHBIX  HMOHHBIX  yPAaBHEHUW;  peakUMd  TUAPOIU3a;  peaklui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEpPe riIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUN C YYETOM HMX JHEPreTUYECKUX XapPaKTEPHUCTHK, XAPaKTEP
U3MEHEHNS CKOPOCTHM XHWMHMUYECKOM pEaKkIuud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TAaKXKE XapakTep CMELICHUS] XUMUYECKOT0 PAaBHOBECHS MOJ] BIUSHUEM
BHEUIHUX Bo3aeicTBui (npunuun Jle Hlatense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh XUMHUYECKUE PEaKIIHH,
JeXalMe B OCHOBE IMPOMBIIUICHHOTO IOJYyYEHHUS CEPHOW KHUCJIOTHI, aMMHAKa,
oOluMe HayyHble MPUHLUIBI XUMHYECKUX TPOU3BOJCTB; LEIECOO00PA3HOCTD
NPUMEHEHUs] HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHMS] COOTHOLIEHHUS PUCK-TIONb3A;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHMM O METOJaX HAyYHOTO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasibHbIN U MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIIEPUMEHTAIBHOM UCCIEJOBAHUN BEILECTB
U 10 OOBSICHEHUS XUMHUYECKUX SIBIICHHUW, HMMEIOUMX MECTO B MPHUPO/IE,
NPaKTUYECKOU JIEeSTEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOU KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
NOHATUSIMHU U TPEACTABICHUAMU JIPYIUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
IIOHATUM «MaccoBasi J0JIs BELIECTBA B PACTBOPE» U «MOJIIPHAS KOHLICHTPALIUSI»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIICCTB; TEIUIOBOrO 3(ddekTa
pEaKUHK; 3HAYECHUS BOJOPOAHOTO IOKAa3aTess PacTBOPOB KHUCIOT W LIEIOYEU C
U3BECTHOW CTENEHBIO JHMCCOLMALMU; Macchl (00BEMa, KONMYECTBA BEIIECTBA)
IIPOAYKTa PEAKLUHH, €CIU OAHO U3 MCXOJHBIX BEIIECTB JaHO B BUJAE PacTBOpa C
ompeIeIEHHOM MAacCOBOM JI0JI€H PacTBOPEHHOTO BEMISCTBA WIIM JIAHO B HM30BITKE
(MMeeT mpuUMecH); AOJM BBIXOJA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOATEIbHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUN  3KCHEpUMEHT  (MpOBEJEHHWE  peakluil  HOHHOro  OOMEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBA HEOPraHMYECKUX BEIIECTB, ONPEICIICHUE
Cpeabl pacTBOPOB BEIIECTB C IIOMOINBK) HWHIWKATOPOB, H3YyYECHHWE BIIUSHUS
pa3nuuHBIX  (AKTOPOB Ha  CKOPOCTh  XUMHYECKOM  pPEaKIHH, pelIeHHe
AKCHEPUMEHTAIbHBIX 3a7ay 1o TtemaM «Mertame» u  «Hemeramnb») c¢
coOJr0IeHneM IpaBuil 0€30MacHOro OOpallleHHs C BELIECTBAMU U J1abOpaTOPHBIM
o0opynoBaHueMm, (opmyaupoBaTb LElb HCCIEIOBAHMS, NPEICTABIATH B



paznuuHoi popMe pe3ysbTaThl HKCIEPUMEHTA, AHAIM3UPOBATh M OIIEHUBATH HX
JTIOCTOBEPHOCTb;

c(hopMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyaol u jaabopaTopHbIM 00OpyJOBaHUEM, OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBHITIOJHEHUIO JAOOPATOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTHYECKH I€JIE€COO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIIECTB, MOHUMAas cMbIca nokazaress [TK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIN TOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4dHas U yueOHO-HaydHAas
JUTEpaTypa, CpeacTBa MaccoBoi uHpopmanuu, UHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadbaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHS OpTraHnYecKUX coeuHeHuil A. M. 8
bytneposa
Hroro no pazaeny 8
Pa3znea 2. YriieBoaopoanbl
91 [IpenenbHbIE YTIeBOIOPOABI — allKaHBI, 5
LUKIIOATIKAHBI
59 HenpenenbHble yrieBoa0OpO/Ibl: aKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0pOo bl (apeHbI) 8
54 [IpupoaHbIe HCTOYHHUKY YTJIEBOJOPOIOB U UX 4
nepepaboTka
2.5 ["anmoreHpou3BOIHBIE YTIEBOIOPOIOB 4 1
Hroro no pazneny 35
Pa3zpnen 3. Kuciopoaconep:xanue opranudeckmue coeAuHeHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOonunbpHbIle COeTUHEHUS: allbIETUIBI U 21 1
keToHbl. Kap6oHOBbIe KUCIOTHL. ClI0KHBIE




a¢upsl. XKups

3.3 VrneBobl 9

Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AMuHBL. AMHHOKHACIIOTHL. benku 12

Hroro no pazgeny 12

Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 BrIicokOMONEKyIIIpHBIE COETMHEHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepuoanueckas cuctemMa XUMUYECKUX 9
anemenToB J[. 1. MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro no pazgeny 39
Paznea 2. Heoprannueckasi xumusi
2.1 Hemerans 31 3
2.2 Mertambl 23 2
Uroro no pazaeny 54
Pasznea 3. Xumus u ;Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue
» Xumus, 11 knace/ T'abpuensa O.C., Octpoymor WU.I'., Cnaakos C.A.,

JIeéskun A.H., Akumonepnoe odmiectBo «M3natenscTBo «lIpocBemeHue

METOANUYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

["abpuensn, O. C. Metoguueckoe nocooue Xumus 10-11 kmace

HMN®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/http://him.1september.ru

https://m.edsoo.ru/00aelae8



